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These two volumes reflect the immense progress in techniques 
for understanding 3-dimensional structure-function relationships 
of biological molecules. Present knowledge enables us to 
understand much about a protein from its gene sequence. 
Furthermore, we can design new molecules to possess desired 
biological activities and be reasonably confident of success. 
As is usual in this series, there is a comprehensive list of related 
chapters in previous volumes that reflects development of the 
technologies ~derlying present methods. Historically, diffraction 
studies on biological macromolecules inspired the transition from 
solid models to computer graphics for generating 3dimensional 
images. Studies of biological polymers in aqueous environments 
employed a combination of techniques, including magnetic 
resonance spectroscopy and computer modelling, to explore 
protein folding and association and the dynamics of protein- 
ligand interactions. 
Parallel developments in genetic engineering made it possible to 
examine enzyme active sites in well-defined mutants, using 
modelling to aid understanding, The enormous range of biological 
variability exhibited by both B- and T-cell epitopes has been 
extensively investigated and several computer algorithms permit 
the identification of epitopes. The explosion of sequence infor- 
mation for both proteins and nucleic acids, now fuelled by the 
prestige status of the Human Genome Project, stimulated 
development of sequence analysis software. 
These two books contain 65 chapters on recent aspects of 
modelling and design that extend the topics covered in earlier 
volumes. To list each chapter in a review is impossible. It would 
be invidious to highlight some at the expense of others. Each 
reader will have a personal list of favourites. These books are an 
important resource for any laboratory engaged in modelling, 
structure predictions, enzymology, drug design and many aspects 
of immunology and molecular recognition. Successful molecular 
modelling often requires the combined use of several methods. The 
approach whereby the energy state of a protein is computed for 
all possible combinations of backbone phi and psi angles in steps 
of 30” is simply too time-consuming, even with the most powerful 
computers. The modern approach to protein structure 
determination uses a blend of techniques. For example, analogies 
with known proteins can be sought and statistical information 
used to identify sequence-dependent conformations of individual 
amino acid residues and provide a starting point for molecular 
dynamics. 
~though primarily concerned with proteins, the principles 
described, and some of the articles, extend to nucleic acids, 
polysaccharides, and low molecular weight drugs. Now that the 
importance of post-synthetic modifications of proteins is well 
established, the prudent modeller and designer will see the need 
to be aware of developments across a wide range of molecular 
types. 
Graduate students among others must appreciate that the 
discovery that part of an unknown protein is similar to another 
protein in a database is just the beginning. 
The real work to determine three-dimensional structure and its 
relation to function still needs to be done. Though primarily 
concerned with theoretical aspects of design, several chapters 
described experimental methods for generating and testing 
modified proteins for enzymology and i~unolo~ research or 
drug design. 
These books are not introductory texts, nor do they contain 
chapters that are labelled as overviews of the subject. Newcomers 
would be well advised to read them in conjunction with other texts, 
such as Introduction to Proteins and Protein Engineering (B. 
Robson and J. Gamier, Elsevier, Amsterdam, 1986), Dynamics of 
Proteins and Nucleic Acids (J.A. McCammon and SC. Harvey, 
Cambridge University Press, Cambridge, UK, 1988) and 
Prediction of Protein Structure and the Principles of Protein 
Conformation (G.D. Fasman (Ed.), Plenum. New York, 1989). 
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Protein engineering is an interdisciplinary subject combining 
biophysics, biochemistry, molecular biology, chemistry and 
computational science. The very breadth of its component 
disciplines, and the diverse skills and expertise of those involved 
in protein engineering projects, makes the collation of practical 
methods a daunting task. The editors of this volume, the first book 
to describe practical aspects of the topic, have tackled this problem 
by dividing the book into three parts. 
An understanding of the structural basis of a protein is 
recognised to be an essential pre-requisite for efficient protein 
engineering. Part I, Protein structure determination and 
prediction comprises six chapters that describe approaches for 
defining, analysing and designing protein structures. Well 
established techniques for structure determination includingx-ray 
crystallography and NMR are included together with sequence- 
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based analysis and structure prediction methods, approaches to 
protein design de novo and modelling of structural alterations 
within a mutational variant. 
Part II, Protein stability and physico-chemical analysis of 
mutants comprises 3 chapters which consider the principles of 
protein stability from different perspectives; kinetic folding 
experiments to identify critical steps in protein folding, preventing 
protein aggregation processes and finally a brief but useful insight 
into aspects of protein turnover with guidelines for improved 
protein resistance to cellular degradation pathways. 
Part III, Modification and expression of proteins contains 7 
chapters. A useful introduction to the chemical modification of 
proteins as an alternative to recombinant DNA methods is 
provided by Offord. This is an approach that has become 
neglected in the rush to use rDNA techniques. However he goes 
